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Comment on "Comparative study of Higgs 
transition in one-component and two-component 
lattice superconductor models" 

In their recent paper [lj], Motrunich and Vishwanath 
report results of Monte Carlo study of the Higgs transi- 
tion in two three-dimensional lattice realizations of the 
noncompact CP 1 model. The model — a gauge theory 
with two complex matter fields with SU(2) invariance — 
is of great interest since it potentially can yield a charac- 
teristic example of the so-called deconfined critical point 
(DCP), provided it features a generic line of second-order 
Higgs transitions. The authors claim an observation of 
such a line in their simulations. In this comment, we 
question the above conclusion, and show that the data of 
Ref. [H , if properly processed, demonstrate the absence 
of scale invariance and rather suggest a generic first-order 
line. 

A significant progress in numerically distinguishing be- 
tween second-order and weak first-order transitions has 
been achieved recently by utilizing the flowgram method 
Q ■ In the case when the existence of the tricritical point 
separating the first-order phase transition region (tak- 
ing place at large enough couplings) from the second- 
order phase transition region (taking place at smaller 
couplings) is hard to reveal/rule out due to system size 
limitations, it is crucially important to perform the fol- 
lowing data collapse analysis for flowgrams of quantities 
which are supposed to be scale invariant at the second- 
order phase transition. Namely, one rescales linear sys- 
tem size, L — > C(g)L, where C(g) is a certain smooth 
and monotonically increasing function of the coupling 
constant g — 1 /AK (usually, with a priori known asymp- 
totic behavior at g <C 1, which in the present case is 
C oc g 0). A collapse of the rescaled flows in a given 
interval g S [0, <? co ii] implies that the tricritical point is 
either absent altogether, or at least is located outside the 
interval g £ [0, <? C oii], so that the type of the transition 
within the interval remains the same. 

We note in passing that the flowgram method with 
data collapse analysis has already allowed us to arrive 
at a definitive conclusion about the generic first-order 
character of the phase transition in both the U(l)xU(l) 
DCP action [2j and SU(2)-symmetric NCCP 1 model 0. 

The authors of Ref. [l[ do not perform the data collapse 
study. They interpret the data presented in their Fig. 13 
as indicative of the tricritical point at K ks 0.2 with- 
out mentioning which features in particular are support- 
ing their conclusion. Here we perform the corresponding 


length-scale renormalization analysis of the data digitized 
from Fig. 13 (lower panel) in Ref. [l[. We observe a con- 
vincing flow collapse with divergent flow indicating the 
absence of scale invariance. This behavior is inconsis- 
tent with the tricritical point at K m 0.2. The scaling 
function C(K) is chosen to be C(0.2) = 1 and, then, 
two-parameter fit gave C(K) = 0.0740/A' + 0.00444 * 
(exp(1.00/A) — 1). This character of the flow is strik- 
ingly similar to the one found in Refs. 0, Q. Since the 
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FIG. 1: (Color online) Rescaled data from Fig. 13 in Ref. [l| 
demonstrating perfect collapse and diverging flow inconsistent 
with the scale invariance. 


authors did not present flowgrams for the model NCCP 
H, we do not comment on the nature of the phases and 
transitions in it. 
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